We investigate the structural and magnetic properties of two molecule-based magnets synthesized from the same starting components. Their different structural motifs promote contrasting exchange pathways and consequently lead to markedly different magnetic ground states. Through examination of their structural and magnetic properties we show that [Cu(pyz)(H2O)(gly)2](ClO4)2 may be considered a quasi-one-dimensional quantum Heisenberg antiferromagnet while the related compound [Cu(pyz)(gly)](ClO4), which is formed from dimers of antiferromagnetically interacting Cu A goal of research in the field of molecular magnetism is to gain control of chemical components in order that desirable magnetic behavior may be achieved [1, 2]. This relies on a detailed understanding of the relationship between starting materials, structure and magnetic properties. Here we present a case where a synthetic route leads to the realization of two structurally distinct materials based on similar chemical components but different low-dimensional motifs. Through magnetometry, heat capacity, electron paramagnetic resonance (EPR) and muon-spin relaxation (µ + SR) we show that these materials represent realizations of different models of quantum magnetism in reduced dimensions, namely (i) the quasi one-dimensional S = 1/2 quantum Heisenberg antiferromagnet (1DQHAF) [3] and (ii) an assembly of weakly coupled singlet dimers (each one composed of two antiferromagnetically coupled S = 1/2 spins) with a quantum disordered ground state which may be driven with an applied magnetic field via a quantum critical point (QCP) into a magnetic phase reminiscent of the Bose-Einstein condensation (BEC) of magnons [4].
We investigate the structural and magnetic properties of two molecule-based magnets synthesized from the same starting components. Their different structural motifs promote contrasting exchange pathways and consequently lead to markedly different magnetic ground states. Through examination of their structural and magnetic properties we show that [Cu(pyz)(H2O)(gly)2](ClO4)2 may be considered a quasi-one-dimensional quantum Heisenberg antiferromagnet while the related compound [Cu(pyz)(gly)](ClO4), which is formed from dimers of antiferromagnetically interacting Cu A goal of research in the field of molecular magnetism is to gain control of chemical components in order that desirable magnetic behavior may be achieved [1, 2] . This relies on a detailed understanding of the relationship between starting materials, structure and magnetic properties. Here we present a case where a synthetic route leads to the realization of two structurally distinct materials based on similar chemical components but different low-dimensional motifs. Through magnetometry, heat capacity, electron paramagnetic resonance (EPR) and muon-spin relaxation (µ + SR) we show that these materials represent realizations of different models of quantum magnetism in reduced dimensions, namely (i) the quasi one-dimensional S = 1/2 quantum Heisenberg antiferromagnet (1DQHAF) [3] and (ii) an assembly of weakly coupled singlet dimers (each one composed of two antiferromagnetically coupled S = 1/2 spins) with a quantum disordered ground state which may be driven with an applied magnetic field via a quantum critical point (QCP) into a magnetic phase reminiscent of the Bose-Einstein condensation (BEC) of magnons [4] .
The synthesis of the materials (described in full in the supplemental information) involves mixing aqueous solutions of Cu(ClO 4 ) 2 · 6H 2 O, glycine [≡NH 2 CH 2 COOH, (gly)], and pyrazine [≡C 4 H 4 N 2 , (pyz)].
Purple blocks of [Cu(pyz)(gly)](ClO 4 ) typically form first upon slow evaporation of the solvent, while continued evaporation leads to the formation of blue rods of [Cu(pyz)(H 2 O)(gly) 2 ](ClO 4 ) 2 . Despite the presence of the same molecular components, the infrared spectra of these materials differ markedly between 1300 and 1700 cm −1 allowing their identification and isolation. Varying the relative ratios of chemical reagents does not alter the outcome and the latter material is always obtained in higher yield.
The structure of [Cu(pyz)(H 2 O)(gly) 2 ](ClO 4 ) 2 , which crystallizes in space group C2/c, is based on linear chains of S = 1/2 Cu 2+ ions linked with pyz ligands as shown in Fig. 1(a) . Glycine groups and H 2 O molecules coordinate with the Cu ions and these, along with non-coordinating ClO 4 counter-ions, act to separate the chains [ Fig. 1(b) ]. The pyz ligand is known to be an effective mediator of magnetic exchange in materials of this type and so we would expect the chain-like structure to promote onedimensional (1D) antiferromagnetic behavior. In contrast, the structure of [Cu(pyz)(gly)](ClO 4 ) (space group P 2 1 /n) is based on a lattice of alternating Cu 2+ dimers as shown in Fig. 1 
(c) and (d). The two Cu
2+ ions in a dimer are coupled by a pyz ligand and these dimers are tethered with gly bridges that connect the dimers to form corrugated sheets, with non-coordinating ClO − 4 ions lying between these sheets. The exchange through gly groups and ClO − 4 ions might be expected to be comparatively weak, suggesting that the physics of this material is due to dimer units weakly coupled with their neighbors.
The magnetic behavior of chain-like [Cu(pyz)(H 2 O)(gly) 2 ](ClO 4 ) 2 was characterized using magnetic susceptibility and magnetization measurements on polycrystalline samples and found to be well described by the predictions of the 1DQHAF model. This model is defined by a Hamiltonian
where J is the strength of the exchange coupling within the magnetic chains, J ⊥ is the coupling between chains, and the first and second summations refer to summing over unique pairs of nearest neighbors parallel and perpendicular to the chain, respectively. The magnetic susceptibility [shown inset in Fig. 2(a) ] is well described by the form expected [5] for the model in Eq. (1) with antiferromagnetic (AF) intrachain exchange strength |J| = 9.4(1) K and g = 2.10(1). Magnetization measurements are shown in Fig. 2 results above. We note that this value is quite typical of exchange through Cu-pyz-Cu bonds [2, 6] .
In order to assess how well [Cu(pyz)(H 2 O)(gly) 2 ](ClO 4 ) 2 approximates a 1DQHAF we use the ratio of the magnetic ordering temperature T N to J. This should be zero for an ideal 1D magnet and close to unity for an isotropic system. Many thermodynamic probes cannot resolve the ordering transition in 1D systems owing to strong thermal and quantum fluctuations, which lower the magnitude of T N , resulting in correlations with sizeable correlation length building up in the chains just above the ordering temperature and also reduce the magnitude of the magnetic moment [7] . We have shown previously [2, 8] that muons are often sensitive to LRO that can be very difficult to detect with thermodynamic probes in quasi 1D systems.
Example zero-field (ZF) µ + SR spectra are shown in Fig. 2(b) . Although oscillations, characteristic of a quasistatic local magnetic field at the muon stopping site, are not observed at any temperature, we do see a sudden change in behavior at low temperature that is evidence for magnetic order. Data were well described across the measured temperature range by a function
where the first term captures the rapid relaxation observed at early times and the term with amplitude A 2 captures the weak relaxation due to disordered nuclear moments. As the temperature is lowered we observe a sharp increase in both the relaxation rate λ (reflecting the behavior of electronic moments) and the baseline amplitude A around 40 mK. This behavior, which has been observed previously in chain-like materials of this type [2] , is strongly indicative of magnetic order. From this we estimate T N = 0.04 (1) 
where c = 0.233 and a = 2.6 for S = 1/2 spins. Fig. 3 (a) with a magnetic field applied along the long axis of a crystallite. These data are well described by the Bleaney-Bowers model [12] which gives the susceptibility of a system of isolated antiferromagnetically coupled dimers and yields an intradimer exchange strength of |J 0 | = 7.5(1) K. A slightly better fit may be obtained assuming a mean-field ferromagnetic (FM) interdimer coupling, resulting in AF intradimer coupling of |J 0 | = 8.1(1) K and FM coupling J ≈ 2 K. We note that such fits are quite sensitive to the details of the model used (we return to the nature of this coupling below). Our ZF µ + SR measurements made down to 32 mK [ Fig. 3 (e)] show no indication of magnetic order, or sizeable relaxation due to fluctuating electronic moments with the spectra remaining typical of relaxation due to disordered nuclear magnetism.
These results suggest that [Cu(pyz)(gly)](ClO 4 ) should be described via a Hamiltonian
where i, j label dimers and m, n = 1, 2 label their magnetic sites [4] . If J mnij are weak compared to the antiferromagnetic intradimer exchange J 0 then this causes the ground state to be one of quantum disorder, formed from an array of S = 0 spin singlets.
The application of a magnetic field is found to drive this material through a magnetic phase transition. The transition is seen in heat capacity, dynamic magnetic susceptibility and µ + SR measurement made on [Cu(pyz)(gly)](ClO 4 ). As shown in Fig. 3 (b) sharp peaks are observed in heat capacity measurements on a single crystal (with the field applied as for the susceptibility) in the 2-6 T region in scans across the temperature range 0.4 < T < 1.4 K. Single crystal, dynamic magnetic susceptibility measurements were performed using a radiofrequency based susceptometer [13, 14] . The dynamic susceptibility, χ = dM/dB, was measured in two different orientations, with the magnetic field applied close to normal to the (110) or (122) crystallographic planes. The field for the (110) orientation is parallel to the a-b plane, which contains the dimers. The phase transitions may be identified from the sharp features in χ, shown in Fig. 3(d) . The magnetization at 0.58 K, found from integration of χ, is shown in Fig. 3(c) . Transitions are also observed in µ + SR (for which an unaligned polycrystalline sample was measured) using both a transverse field (TF) geometry (with initial muon spin perpendicular to the applied field) and in a longitudinal field (LF) geometry (initial muon spin parallel to the applied field) [13] . The form of the transition in the TF geometry [ Fig. 3(f) ] involves a rapid rise in relaxation and is similar to that observed for field-induced transitions in molecular magnets of this sort [15] and also in the candidate BEC material Pb 2 V 3 O 9 [16] . In the LF data the phase boundary is identified via a sudden change in the integrated asymmetry and in the relaxation rate [13] .
The positions of the phase boundaries determined by the different measurements show some degree of dependence on the crystal orientation, reflecting the effect of g-factor anisotropy. Our EPR measurements [13] allow us to determine the g-factor for fields applied normal to the (110) plane as g (110) = 2.18. The phase boundaries are found to coincide if we take g (122) = 2.15 for the dynamic susceptibility with the other measured crystal orientaton, g µSR = 2.20 for µ + SR and g HC = 2.30 for heat capacity. (We note that these g-factors all fall withing the range typically found in Cu-based coordination polymers [2, 6] .) Scaling the field B c at which the phase change occurs for each measurement by plotting gµ B B c , we obtain the phase diagram shown in Fig. 4 . which, as shown below, is consistent with that of a system of AF dimers, with weak FM interdimer coupling [17] .
The phase diagram results from the fact that at temperatures well below the intradimer separation |J 0 |, the ground state is a quantum-disordered paramagnet formed from a sea of singlets [4, [17] [18] [19] . The applied field (which we assume is along z) closes the singlettriplet spin gap at a QCP at gµ B B c1 , leading to a state of LRO formed from the transverse spin components S x and S y , which spontaneously break the O(2) symmetry of the spin Hamiltonian. Further application of the field for B > B c1 cants the spin components along z until we encounter the fully z-polarized FM phase beyond another QCP at gµ B B c2 . In the mean-field approximation, the upper phase boundary for FM coupled dimers occurs at the intradimer exchange value gµ B B c2 = |J 0 | which we estimate from the phase boundary to be 9.0(2) K, broadly consistent with, but slightly larger than, the value derived from dc susceptibility, but in agreement with the expected value for AF exchange mediated by a pyz group (such as that in [Cu(pyz)(H 2 O)(gly) 2 ](ClO 4 ) 2 above). The meanfield model also predicts that gµ B B c1 = |J 0 | − z|J 1 |/2, where z is the number of interacting nearest neighbors linked with a mean-field FM interdimer exchange constant J 1 (= J mnij ) . We find gµ B B c1 = 2.5(1) K and so, assuming z = 4, we obtain |J 1 | ≈ 3.3(1) K. If, instead, an AF interdimer coupling is assumed [17] we would obtain |J 0 | = 4.5 K, which is not compatible with the dc susceptibility measurement.
Dimer systems such as these are often discussed in the context of Bose-Einstein condensation (BEC) of magnons, which provides a similar description of the physics in terms of a transition from a triplon vacuum at low field to a Bose condensed state that breaks a global U (1) symmetry, isomorphic to the O(2) invariance of the isolated dimer system in magnetic field [4, 18, 19] . The BEC picture predicts phase boundaries with a φ = 2/3 power law exponent, which is not inconsistent with our data, although the paucity of data points in the critical region prevents this from being rigorously assessed. Although this material may provide a further approximate realization of magnon BEC, we note that O(2) [ ≡ U (1)] symmetry is essential for the realization of the model and we cannot rule out a small DzyaloshinskyMoriya (DM) interaction [20] providing a term in the Hamiltonian D · (S 1 × S 2 ) that may break the XY symmetry in the a-b plane. Although inversion centers exist between neighboring dimer centers with the same orientation shown in Fig. 1(d) , the neighbors with different orientations are symmetry related through a glide plane. This implies a non-zero DM interaction with strength D within the a-c plane.
In conclusion, we have shown how a chemical synthesis route leads to two separable phases of matter whose difference in structure allows them to realize two distinct models of quantum magnetism distinguished by their dimensionality. The first is a good realization of a S = 1/2 1DQHAF which shows magnetic order at very low temperature. The other is based on magnetic dimers giving rise to a quantum disordered ground state and field induced XY antiferromagnetic phase. This work demonstrates the potential for creating still more exotic magnetic ground states from coordination polymers such as Cu-pyz systems. Indeed, through chemically engineering frustration into such a system, a spin-liquid ground state might be achieved.
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The compounds Cu(gly)(pyz)(ClO 4 ) (hereafter 1) and [Cu(gly) 2 (pyz)(H 2 O)](ClO 4 ) 2 (hereafter 2) were synthesised as follows. Following a general procedure, aqueous solutions of Cu(ClO 4 ) 2 6H 2 O (0.5017 g, 1.0 mmol), glycine (0.1016 g, 1.0 mmol), and pyrazine (0.1084 g, 1.0 mmol) are slowly mixed to form a deep blue colored solution. Purple blocks of 1 typically form first upon slow evaporation of the solvent over a period of about one week and are removed via suction filtration (0.0516 g). Continued evaporation of the mother liquor leads to blue rods of 2 in higher yield (0.0951 g). Despite the presence of the same molecular components, the infrared spectra of 1 and 2 differ markedly between 1300 and 1700 cm −1 . On several occasions, the two phases grew simultaneously but could be mechanically separated and their identities readily confirmed by IR spectroscopy and X-ray diffraction. Varying the relative ratios of chemical reagents did not alter the outcome and 2 was always obtained in higher yield.
X-RAY STRUCTURE DETERMINATION OF COMPOUND 1
A suitable crystal was selected, attached to a glass fiber and data were collected at 298(2) K using a Bruker/Siemens SMART APEX instrument (Mo Kα radiation, λ = 0.71073Å) equipped with a Cryocool NeverIce low temperature device. Data were measured using omega scans of 0.3
• per frame for 5 seconds, and a full sphere of data was collected. A total of 2400 frames were collected with a final resolution of 0.83Å. The first 50 frames were recollected at the end of data collection to monitor for decay. Cell parameters were retrieved using SMART [1] software and refined using SAINTPlus [2] on all observed reflections. Data reduction and correction for Lorentz polarization (Lp) and decay were performed using the SAINTPlus software. The data were rotationally twinned and deconvoluted using CELL NOW [3] giving a 2.8
• rotation about the real axis 1.000, 0.703, 0.784 with a twinning ratio of 0.218(4). The matrix used to relate both orientations is 0.988 0.013 -0.031 -0.036 1.000 0.033 0.048 -0.016 1.010. Absorption corrections were applied using TWINABS [4] . The structure was solved by direct methods and refined by least squares methods on F 2 using the SHELXTL program package [5] . The structure was solved in the space group P 2 1 /n (no. 14) by analysis of systematic absences. All atoms were refined anisotropically. The perchlorate oxygen atoms were disordered and modeled in three separate locations with occupancies of 30, 40, 30%. Soft restraints were applied to the Cl-O distances and thermal parameters. No decomposition was observed during data collection. Details of the data collection and refinement are given in Table 1 .
X-RAY STRUCTURE DETERMINATION OF COMPOUND 2
A suitable crystal was selected and was measured as described above, at a temperature T = 296(2) K. Data were measured using omega scans of 0.5
• per frame for 10 seconds, and a full sphere of data was collected. A total of 1755 frames were collected with a final resolution of 0.83Å. Cell parameters were retrieved using APEX2 [6] software and refined using SAINTPlus [7] on all observed reflections. Data reduction and correction for Lp and decay were performed using the SAINTPlus software. Ab- sorption corrections were applied using SADABS [8] . The structure was solved by direct methods and refined by least squares method on F 2 using the SHELXTL program package [9] . The structure was solved in the space group C2/c (no. 15) by analysis of systematic absences. All non-hydrogen atoms were refined anisotropically. No decomposition was observed during data collection. Details of the data collection and refinement are given in Table 2 . Further x-ray measurements were made down to 100 K and no structural phase changes were detected.
STATIC MAGNETIC SUSCEPTIBILITY AND HEAT CAPACITY
The static magnetic susceptibility of 2 was measured by use of a commercial SQUID (superconducting quantum interference device) magnetometer (Quantum Design). The magnetization of the sample was measured as a function of temperature from room temperature down to 1.8 K at a constant magnetic field of 5 mT.
The heat capacity was measured by use a thermal relaxation method utilizing a commercial physical properties measurement system (PPMS by Quantum Design) in a 3 He cryostat. The sample was glued to the heatcapacity platform by a small amount of Apiezon N grease. The thermometer was carefully calibrated for fields up to 14 T.
DYNAMIC MAGNETIC SUSCEPTIBILITY
The dynamic magnetic susceptibility technique employs a radio frequency (RF) circuit, a proximity detector oscillator (PDO) and, like most RF techniques, is based on an LCR circuit [10] . The setup involves placing a single crystal sample in a small sensor coil which is inductively coupled to the PDO using a coaxial cable. The coil is placed on a measurement probe with a double axis rotator and inserted into the cryostat/magnet. To remove high frequency noise the output from the PDO chip is amplified and put through a two-stage mixing and filtering process. A more detailed account of the setup can be found in Ref. [11] . Changes in the magnetization of the sample under an applied field will lead to a change in the coil inductance which will modify the resonant frequency ω of the tank circuit. For an insulating sample such as this, where the RF field penetrates the whole of the sample, the change in resonant frequency is given by
with a ′ = af L empty , where f is the coil filling factor, L empty is the empty coil inductance, ∆χ is the change in magnetic susceptibility and ∆R 0 is the magnetoresistance of the coaxial cable and sensor coil in the presence of a magnetic field. The parameters a and b are positive constants. To isolate the susceptibility the background contribution (∆ω bg = −b∆R 0 ) is measured with an identical empty coil and subtracted from the sample measurements. Setting ∆χ = χ(B) − χ 0 with constant χ 0 gives [11] 
MUON-SPIN RELAXATION MEASUREMENTS
In a muon-spin relaxation (µ + SR) measurement [12] spin-polarized positive muons are stopped in a target sample. The positive muons are attracted to areas of negative charge density and often stop at interstitial positions. The observed property of the experiment is the time evolution of the muon-spin polarization, the behavior of which depends on the local magnetic field at the muon site. Each muon decays with an average lifetime of 2.2 µs into two neutrinos and a positron, the latter particle being emitted preferentially along the instantaneous direction of the muon spin. Recording the time dependence of the positron emission directions therefore allows the determination of the spin polarization of the ensemble of muons. In our experiments, positrons are detected by detectors placed forward (F) and backward (B) of the initial muon polarization direction. Histograms N F (t) and N B (t) record the number of positrons detected in the two detectors as a function of time following the muon implantation. The quantity of interest is the decay positron asymmetry function, defined as
where α is an experimental calibration constant. The asymmetry A(t) is proportional to the spin polarization of the muon ensemble. We carried out zero-field (ZF) measurements on 1 and transverse-field (TF) µ + SR measurements on 2 using the LTF instrument at the Swiss Muon Source (SµS), Paul Scherrer Institut, Switzerland. In the TF measurements, a magnetic field is applied perpendicular to the initial muon spin direction, causing a precession of the muon spins in the sum of the applied and internal field directed perpendicular to the muon-spin orientation. ZF and longitudinal-field (LF) measurements, where the field is applied parallel to the initial muon-spin direction, were made on 2 using the HiFi instrument at the ISIS Facility, Rutherford Appleton Laboratory, UK. A powder sample of 1 was mounted on the cold finger of a dilution refrigerator on the LTF instrument. The data (see Fig. 2 in the main text) were described well by the following fitting function across the whole temperature range
where the first term captures very rapid depolarization at early times (σ 1 ∼ 20−100 MHz) probably due to muonium formation or molecular radical states of the muon, the second term captures the relaxation due to disordered nuclear moments (σ 2 = 0.48 MHz), the third term captures the relaxation due to electronic moments, and the non-relaxing final term is a combination of a background contribution and the fraction of muons polarized parallel to the local magnetic field.
Sample 2: transverse field µ + SR
A polycrystalline sample was mounted on the cold finger of a dilution refrigerator at the LTF instrument. A magnetic field was applied at approximately 56
• to the direction of the initial muon spin polarization and the transverse relaxation was followed as a function of applied field. The signals detected in two detectors placed on opposite sides of the sample were fitted simultaneously. In each of the detectors d, the positron count rate N (d, t) was fitted to where N BG (d) is the background count rate, N 0 (d) the signal count rate, A(d) is the asymmetry amplitude, φ(d) the detector phase, τ µ ≈ 2.2 µs the muon lifetime, γ µ the muon gyromagnetic ratio, A G the fractional amplitude of the Gaussian relaxation, and 0.08 MHz < λ < 0.23 MHz. We note that the transverse relaxation is described similarly well by two Gaussians (with different relaxation rates); this parameterization, however, provides a slightly better fit. Two signal fractions relaxing at different rates were, however, required to provide an accurate description of the data. Example asymmetry data are shown in Fig. 1(a) and (b) . The asymmetry A(t) is given by
where
is a field-dependent experimental calibration constant accounting for different detector sensitivities. Fig. 1(c) and (d) show B rms and the Gaussian signal fraction f G as a function of applied field B. A sharp increase in the relaxation and hence the distribution of (static) fields B rms experienced by the muon is observed at 1.72(6) and 1.74(8) T at 20 and 325 mK, respectively, concomitant with a sharp increase in the Gaussian-shaped relaxing fraction of the signal. The critical fields were obtained by fitting a finite-temperature step function to f G . This provides strong evidence of a transition to a long-range ordered state in the bulk of the sample. The observed signal is similar to that observed for field-induced transitions in the related material [Cu(HF 2 )(pyz) 2 ]BF 4 [13] as well as the BEC candidate material Pb 2 V 3 O 9 [14] . Note that a fraction of the signal (∼ 25%) continues to relax at a much smaller rate in the ordered phase. This is most likely a background contribution due to muons stopped in the sample holder or cryostat tail. In addition to the TF measurements performed on LTF, LF data were measured using the HiFi instrument [15] . Example asymmetry data are shown in Fig. 1(e) . The longitudinal field was found to rapidly quench any relaxation confirming the picture that the ZF µ + SR relaxation is due to disordered static nuclear magnetism with rapidly-fluctuating electronic moments that are motionally narrowed from the spectra. Several field scans were performed to study the changes in relaxation rate as well as in the time-integrated asymmetry. Scans made as a function of applied field at fixed temperature were difficult to interpret, owing to a field-dependent effect which causes dips in the integrated asymmetry to coincide with the minima of the beam spot size [15] . As a result there is no resolvable temperature dependence over the range FIG. 2: a) EPR spectra of sample 2 measured at a temperature of 4 K and a frequency of 70 GHz. The spectra correspond to discrete angles, in 10
• increments offset for clarity, rotation through the principle magnetic axes. b) angular dependance of the g-factor measured at a temperature of 4 K for rotation through the principal magnetic axes.
65 mK-1.75 K [see Fig. 1(g) ]. However, it was possible to unambiguously identify the magnetic transition using a temperature scan performed at fixed longitudinal field of 3 T [see Fig. 1 (e) and (f)]. The asymmetry A(t) was fitted to
where the sum of relaxing amplitude A rel and background asymmetry A BG was held constant. At a longitudinal field of 3 T, a sharp rise in the relaxation rate with a shape resembling that expected for an order parameter was observed below 1.15(5) K. Simultaneously the lineshape parameterised by β changes, indicating a more static distribution of fields experienced by the muon and the baseline asymmetry rises by approximately A rel (T ≥ 1.15 K)/3 as expected for the development of static magnetic order in a randomly-oriented polycrystalline sample. The further drop of the relaxing asymmetry below 1.15 K is due to the reduced instrument response to faster relaxation at a pulsed muon source. Similar parameterisations of the data yield identical results; the lineshape is well-described by a Gaussian for T < 1.15 K and a Lorentzian for T ≥ 1.15 K. This demonstrates the sensitivity of LF µ + SR for the study of a field-induced magnetic transition of this kind.
ELECTRON PARAMAGNETIC RESONANCE
The electron paramagnetic resonance (EPR) spectra [ Fig. 2(a) ] were measured using a cavity perturbation technique and an MVNA spectrometer manufactured by AB-mm. The angle dependance was performed using a mono-moded cavity resonating at 70 GHz, that can be rotated with respect to the applied magnetic field at cryogenic temperatures. Magnetic fields were provided
